Efficacy of a novel, orally active GSK-3 inhibitor 6-Methyl-N-[3-[[3-(1-methylethoxy)propyl]carbamoyl]-1H-pyrazol-4-yl]pyridine-3-carboxamide in tau transgenic mice.
Neurofibrillary tangles (NFTs) composed of hyperphosphorylated and aggregated tau are common pathological characteristics in Alzheimer's disease (AD) and other tauopathies. Aberrant tau phosphorylation is an early and pivotal event in the pathogenesis of tauopathies, and since GSK-3 is a key factor implicated in aberrant tau phosphorylation, GSK-3 inhibition is expected to suppress tauopathy disease progression. In the present study, we report the efficacy of a newly discovered small molecule GSK-3 inhibitor, 6-methyl-N-[3-[[3-(1-methylethoxy)propyl]carbamoyl]-1H-pyrazol-4-yl]pyridine-3-carboxamide (compound A), to inhibit tau phosphorylation and to reduce the amount of pathological aggregated tau in JNPL3 mice that overexpress a mutant form of human tau. Compound A is a highly potent and selective inhibitor of GSK-3 with an IC(50) of 2 nM, with at least 230-fold lower potency against 27 other kinases. Oral administration of compound A resulted in a significant reduction of tau phosphorylation at several GSK-3 directed sites. Furthermore, chronic oral administration of compound A markedly reduced aggregated tau in old JNPL3 mice. These results suggest that a novel, orally active GSK-3 inhibitor, compound A, has potency in the prevention of tau pathology.